RON receptor tyrosine kinase as a target for delivery of chemodrugs by antibody directed pathway for cancer cell cytotoxicity.
Overexpression of the RON receptor tyrosine kinase exists in various cancers and contributes to malignant progression. To validate RON as a targeting moiety for delivery of chemoagents for enhanced tumor cytotoxicity, immunoliposomes (IL) loaded with doxorubicin (Dox) were formulated followed by postinsertion of monoclonal antibodies Zt/g4, Zt/c1, or their Fab fragments specific to the RON extracellular domains. Flow cytometry analysis showed that Zt/g4 or Zt/c1-IL binds to cancer cells and causes RON internalization as evident in confocal analysis of intracellular fluorescence intensity. The antibody-directed IL uptake by cancer cells is in both dose and time-dependent manners. Studies of cytotoxicity of individual IL in vitro against colon or breast cancer cell lines revealed that Zt/g4 directed Dox-IL displayed increased cytotoxic activities with a significant reduction of IC(50) values. An average of 8-fold increases in cytotoxic efficiency was achieved among four cell lines tested. Moreover, Zt/g4 directed Dox-IL also displayed the effective killing of cancer cells that are insensitive to pegylated liposomal doxorubicin. The effect of Zt/c1-Dox-IL was not as strong as Zt/g4-Dox-IL, and only moderate activities were observed. IL coupled with the Fab fragments of Zt/g4 or Zt/c1 show moderate activities against cancer cells. The ineffectiveness seemed to be related to the weak activities of the Fab fragments in the induction of RON internalization, which resulted in reduced drug uptakes. We conclude that anti-RON antibody-directed drug delivery is effective for increased uptake of cytotoxic drugs. Antibody-based RON targeting could be developed into a potential therapeutic for treatment of malignant cancers.